Abstract. This work is devoted to nonlinear effects in the atomic medium excited by multifrequency laser radiation. We have considered collective light scattering in the optically dense medium in conditions of coherent population trapping. Propagation of intermode correlation coefficient was calculated and it was found that correlation can increase in the medium. Light shifts of the coherent population trapping resonances and ways of their suppression were analyzed. Propagation of radiation in the medium with closed excitation scheme was investigated.
Optical properties of an atomic medium can sufficiently depend on parameters of the light which is scattered in this medium. This fact is the appearance of nonlinear effects. So, under the conditions of electromagnetically induced transparency the medium with the Λ-scheme of energy levels becomes transparent for the probe pulse on one of the transitions when the control field interacts with the second transition [1] . Such transparence appears due to destructive quantum interference between the two channels of excitation in the Λ-scheme, that is known as coherent population trapping (CPT) [2, 3] . It is possible to control this effect (and therefore the transparency of the medium) by variation frequency detuning or intensities of the field.
However, in optically dense medium there is changing in the parameters of radiation due to absorption and scattering of the last one, and the atoms of deeper layers interacts with modified radiation. Especially, the intensity, spectrum, initial phase and statistics can change in the space. In the case of the radiation with several carrier frequencies, which is used for excitation the CPT resonance, the cross-correlation between frequency components can be modified. Such phenomena, when light scattering on a single atom depends on scattering on the other atoms, are called collective effects [4, 5] .
This work is devoted to theoretical investigation of the collective light scattering by optically dense atomic medium under conditions of the CPT resonance. Topicality is due to using of CPT in such areas as quantum frequency standards [3] , magnetometry [6, 7] , quantum memory and deceleration of light [8, 9] , etc. Propagation of cross-correlations between the modes of the radiation is investigated in the optically dense gas of the alkali atoms. It was found that level of correlations can increase when the radiation passes through the medium.
We analyzed the light shifts of the CPT resonance with the view to reducing their sensitivity to intensity fluctuations. The intensity ratio of the frequency components, which provides the lowest sensitivity of the light shift to changing in the total intensity, was found in the optically dense medium.
Particular attention is drawn to the mediums with a closed excitation scheme excited by the laser radiation. Under these conditions the optical properties of the medium, especially CPT state, depend on initial phases of the radiation frequency components. It is possible both to destroy or restore CPT state by variation of the initial phases [10, 11] . The paper [12] demonstrates the possibility of controlling absorption and refraction of the medium by means of changing in the initial phase of radiation.
In our work we calculate propagation of the radiation in the optically dense medium in the case of closed excitation scheme. We demonstrate that it is possible to control the space distribution of the absorption and refraction of the medium by changing in the initial phases of the frequency components of the radiation.
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